The proposal that archaebacteria, eubacteria, and eucaryotes represent three ancient lines of evolutionary cellular descent has led to a surge in interest in bacterial taxonomy (3, 8) . Recently, structural support for this proposal has been found in the observation that particular characteristic variations of the generalized 30S ribosomal subunit structure are maintained within each of the three lines of descent, but vary among ribosomal subunits from organisms representing different lineages (5 phototrophically as previously described (6) . Ribosomes were purified from Escherichia coli MRE600 as described previously (2) . Chloroflexus ribosomes were prepared as follows. About 1 g of cells in 10 ml of buffer A (10 mM Tris-hydrochloride, pH 7.5, 10 mM magnesium acetate, 100 mM NH4Cl, 1 mM dithiothreitol, 0.1 mM EDTA) was passed through an ice-cold French pressure cell two times at 9,000 lb/in2. The cell lysate was then centrifuged at 30,000 x g for 40 min in a Sorvall SS-34 rotor at 4°C. The supernatant was layered over a 1.1 M sucrose cushion of equal volume containing 10 mM Trishydrochloride, pH 7.5-10 mM magnesium acetate-500 mM NH4Cl-1 mM dithiothreitol-0.1 mM EDTA and was centrifuged at 100,000 x g for 16 h in an SW41 rotor at 4°C. The ribosomal pellet was suspended in buffer B (10 mM Trishydrochloride, pH 7.5, 1 mM magnesium acetate, 100 mM NH4CI, 1 mM dithiothreitol, 0.1 mM EDTA) and dialyzed for 2 h against the same buffer. The dialysate (0.1 ml at a concentration of 30 absorbance units at 260 nm per ml) was layered over a 7 to 30% (wt/vol) sucrose gradient in buffer B and centrifuged for 3.5 h at 40,000 rpm at 4°C in an SW41 rotor. Gradients were fractionated on an Isco fractionator, and peak material was pelleted by centrifugation at 100,000 x g in an SW50.1 rotor at 4°C for 16 h. Pellets were suspended and stored at -80°C in buffer A. Ribosomal subunits (0.05 to 0.1 absorbance units at 260 nm per lane) were electrophoresed in a 1.5% agarose submerged gel in a buffer containing 89 mM Tris base, 89 mM borate, and 1 mM magnesium acetate (pH 8.3) and visualized by staining with ethidium bromide (1 ,ug/ml). Electrophoresis was at 6.5 V/cm at 7°C for 1.5 to 2 h. The sample loading buffer was the same as the running buffer except that it contained 16% (wt/vol) sucrose.
E. coli and Chloroflexus ribosomes share many common physical parameters found among eubacteria. Chloroflexus 70S ribosomes, for example, dissociate into subunits under conditions identical to those used to dissociate E. coli 70S ribosomes. Figure 1 illustrates a sucrose gradient analysis of Chloroflexus. Under conditions of 1 mM MgCl2-200 mM NH4Cl-10 mM Tris-hydrochloride, pH 7.5, this profile was indistinguishable from an E. coli subunit profile. Under conditions of agarose gel electrophoretic analysis (Fig. 2) , subunits from both organisms had similar migration patterns.
By electron microscopy, the Chloroflexus ribosome is nearly indistinguishable from the E. coli ribosome. Fields of Chloroflexus 30S, 50S, and 70S ribosomal subunits and ribosomes are shown in Fig. 3A , B, and C, respectively. With the notable preference of Chloroflexus 70S ribosomes to form dimers ( Fig. 3C ; see, however, reference 1), the ribosomes of E. coli and Chloroflexus have the same features. In particular, the head, the platform, the cleft, and the base of the 30S subunit (4) are all present and remarkably similar in both Chloroflexus and E. coli. Likewise, the central protuberance, the L7/L12 stalk, and the Li ridge (4) of the large subunit are similar in both bacteria. The archaebacterial bill and eucaryotic lobes (5) are lacking.
Since Chloroflexus represents a deep division in the eubacteria and its ribosomes lack the archaebacterial bill, the bill acquisition (or loss) event is presumed to have occurred very early in the evolutionary divergence of these three distinct cellular lineages. Hence, these data suggest that the absence of the archaebacterial bill on the small ribosomal subunit faithfully serves to catalog bacterial species as being of eubacterial origin.
